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© Melamine resin foam, process tor production thereof and melamlne/formaWehyde condensate. 

© The present invention provides: 

a melamine resin foam obtained by foaming a resin composition comprising a melamine/formaJdehyde 
condensate, a blowing agent and an isocyanate, 

a process for producing the above melamine resin foam, which comprises foaming a resin composition 
.comprising a melamine/formaldehyde condensate, a blowing agent and an isocyanate, and 

a melamine/formaJdehyde condensate used in the production of the above melamine resin foam, which is 
obtained by reacting melamine and formaldehyde in the presence of a silane coupling agent 

The melamine resin foam of the present invention is free from the problems of the prior art, has solved the 
problem of fragility without impairing the good flame retardancy and low thermal conductivity inherently 
possessed by melamine resin foams, and causes no danger during the production. 
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Background of the Invention 

(1) Field of the Invention 

5 The present invention relates to a melamine resin foam, a process for production thereof, and a 
melamine/formaldehyde resin suitably used in the production of said melamine resin foam. 

(2) Description of the Prior Art 

70 Melamine resin foams are produced from a resin composition comprising, as main components, a 
melamine/formaldehyde resin (which is a thermosetting resin obtained by the reaction of melamine and 
formaldehyde) and a blowing agent. Among organic resin foams, melamine resin foams show excellent 
flame retardancy and are regarded to be useful particularly as a heat insulating construction material. The 
melamine resin foams, however, are very fragile generally with the fragility being conspicuous in the case of 

?5 highly expanded foams, causing cracking. Hence, the melamine resin foams see no practical application yet 
in spite of their excellent flame retardancy mentioned above. 

For the realization of the practical application of melamine resin foams, many researches have been 
made. For example, in Japanese Patent Application Kokai (Laid Open) No. 17697/1878 is disclosed a 
process for producing a melamine resin foam by adding, to a melamine/formaldehyde condensate, 12- 

20 330% by weight, based on the resin, of an isocyanate and giving rise to foaming in the presence of a 
catalyst using no blowing agent. However, addition of such a large amount of an isocyanate produces a 
melamine resin foam of low flame retardancy. 

Further in Japanese Patent Publication No. 50343/1990 is disclosed a process for producing an elastic 
foam (which uses a melamine/formaldehyde condensate as a basic material and which is free from 

2S problems of fragility and flame retardancy and has good properties) by applying an ultrahigh frequency to a 
solution comprising a melamine/formaldehyde precondensate, a blowing agent and other substances. 

As well known, when an ultrahigh frequency is applied to a metal, discharge takes place. The above 
solution comprising a melamine/formaldehyde precondensate, a blowing agent and other substances 
contains, in most cases, a combustible solvent (in the above Japanese Patent Publication No. 50943/1990, 

30 there are mentioned, as the blowing agent used, hydrocarbons, alcohols, etc.). In this connection, rf the 
above solution containing a melamine/formaldehyde precondensate, a blowing agent and other substances 
contains a metal, the application of an ultrahigh frequency to the solution causes discharge and quite 
possibly allows the solution to catch a fire. Thus, the process disclosed in Japanese Patent Publication No. 
50943/1990 is not suitable at least for use on industrial scale. 

35 

Object and Summary of the Invention 

In view of the above mentioned problems of the prior art, the object of the present invention is to 
produce a melamine resin foam which has solved the problem of fragility without impairing the good flame 

40 retardancy and low thermal conductivity inherently possessed by melamine resin foams and which causes 
no danger during the production; a process for production of such a melamine resin foam; and a 
melamine/formaldehyde condensate used in the production of said melamine resin foam. 

The present inventors used, in foaming and curing a melamine/formaldehyde condensate, a small 
amount of an isocyanate (in place of a large amount of an isocyanate in the above mentioned prior art) 

45 together with a blowing agent and, as a result found out that the resulting melamine resin foam is improved 
in the fragility, particularly compression strain inherently possessed by melamine resin foams and that the 
foam gives very small reductions in flame retardancy and thermal conductivity as compared with conven- 
tional melamine resin foams. As a result of further research, the present inventors found out that the use as 
the melamine/formaldehyde condensate, of a silicon containing melamine/formaldehyde obtained by using a 

so silane coupling agent in the synthesis can produce a melamine resin foam of improved compression stress 
with other properties being substantially unchanged. The above finding has led to the completion of the 
present invention. 

According to the present invention there are provided: 

a melamine resin foam obtained by foaming a resin composition comprising a melamine/formaldehyde 
55 condensate, a blowing agent and an isocyanate, 

a process for producing the above melamine resin foam, which comprises foaming a resin composition 
comprising a melamine/formaldehyde condensate, a blowing agent and an isocyanate, and 

a melamine/formaldehyde condensate used in the production of the above melamine resin foam, which 
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is obtained by reacting melamine and formaldehyde in the presence of a silane coupling agent. 
Detailed Description of the Invention 

s The present invention is described in detail below. 

As mentioned above, the melamine resin foam of the present invention is obtained by foaming a resin 
composition comprising a melamine/fbrmaldehyde condensate, a blowing agent and an isocyanate. Descrip- 
tion is made first on the components used in the production of said melamine resin foam. 

The melamine/fbrmaldehyde condensate is obtained, for example, by mixing melamine, formalin and 
;o paraformaldehyde and reacting them in the presence of an alkali catalyst with heating. In this case, the 
mixing ratio of melamine and formaldehyde is, for example, 1:3 by a molar ratio. The viscosity of the 
melamine/formaldehyde condensate is preferably 1,000-100,000 cP, particularly preferably 5,000-15.000 cP, 
for example. The pH of the melamine/formaldehyde is preferably 8-9, for example. 

The blowing agent added to the above melamine/formaldehyde condensate is preferably a straight 
is chain aikyl hydrocarbon (e. g. pentane or hexane) or a lower alcohol (particularly, a lower alcohol of up to 6 
carbon atoms), for example. 

The isocyanate used in the present invention is not particularly restricted as long as it is easily 
available, and can be exemplified by CR 200 (a trademark of polymeric^,4'-diphenylmethanediisocyanate v 
produced by Mitsui Toatsu Chemicals, Inc.) and Sumidur E211, E212 and L (trademarks of MDI type 
20 prepolymers, produced by Sumitomo Bayer Urethane Co., Ltd). 

The isocyanate preferably has NCO equivalents of 125-500. When the NCO equivalents are smaller 
than the above tower limit the soft segment portion relative to the reactive portion is small, resulting in 
small improvement infragility. When the NCO equivalents are larger than the above upper limit, the 
improvement in fragility is obtained but the flame retardancy of the resulting melamine resin foam is low. 
25 In the present invention, the content of the isocyanate is preferably 0.5-20 parts by weight, particularly 
preferably 5-10 parts by weight per 100 parts by weight of the melamine/formaldehyde condensate. When 
the content of the isocyanate is too low, there is obtained no sufficient effect by addition of the isocyanate. 
When the content is too high, the un reacted NCO remains in a large amount 

The resin composition comprising the above components, used for production of the melamine resin 
30 foam of the present invention can further comprise various additives. An example of the additives is an 
emulsrfier represented by sodium dodecylbenzenesurfbnate. 

In order to foam and cure the above resin composition to obtain a melamine resin foam, there can be 
used, for example, an ordinary acidic curing agent Examples of the acidic curing agent are acids such as 
formic acid, hydrochloric acid, sulfuric arid and the like. 
35 The melamine resin foam of the present invention can be produced, for example, by placing, in an 
appropriate mold, a resin composition comprising the melamine/formaldehyde condensate, blowing agent 
isocyanate and, as necessary, additives and acidic curing agent all mentioned above and heating the 
composition to give rise to foaming. 

The melamine resin! foam of the present invention which typically had a density of 25-100 kg/m 3 had 
40 not only a compression strain by JIS K 7220. of 2.7-4.2% (this is improved by about 40-130% over the 
value (1.9%) of conventional fragile melamine foams) but also a change in thermal conductivity between 10- 
55 *C, of 0.005 kcal/mrrC or less (this is far smaller than 0.01 kcal/mh'C which is the value of 
conventional fragile foam). The present melamine resin foam was also examined for flame retardancy by 
oxygen index, which was about the same as those of conventional fragile foams, and free from lowering of 
45 flame retardancy observed in a conventional melamine foam obtained by adding a large amount of an 
isocyanate to improve the fragility. 

In the present invention, it is possible to use, as the melamine/formaldehyde condensate, a 
melamine/formaldehyde condensate obtained by reacting melamine and formaldehyde in the presence of a 
silane coupling agent 

so It is known that silane coupling agents give rise to a reaction represented by the following formula (1) in 
an aqueous solution: 
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I I (H 2 0) | | 

~- Si-OCH 3 + CH 3 0-Si ~ — ~ Si-O-Si ~~ + 2CH 3 OH 

I I l| 

(1) 

and that they also give rise to a reaction represented by the following formula (2) with a hydroxyl group: 



ROH + CH 3 0-Si^ A - R-O-Si^w + CH 3 OH 

(2) 

The silane coupling agent used in the present invention is not particularly restricted as long as it is 
represented by a general formula RSi(OCH a )a or RSi(OCH2CHa)a. Specific examples thereof are KBE 403 
(a trade name of -y-glycidoxypropyltrimethoxysilane), KBE 402 (a trade name of 7-glycidoxypropylmethyl- 
diethoxysilane), KBM 603 [a trade mane of ^-(aminoethyl^aminopropylmethyldiethdxysilane], KBM 602 
[a trade name of N-(/9^aminoethylhy-aminopropyltrimethoxysilane] (all of these are products of Shin-Etsu 
Chemical Co.. Ltd.). 

The silane coupling agent can be dropwise added to, for example, a reaction system where melamine 
and aldehyde are reacted for synthesis of a melamine/formaldehyde condensate, whereby can be formed a 
silicon modified melamine/formaldehyde condensate which is uniform. 

It is thought that the silane coupling agent reacts with the methylol group formed by the addition of 
aldehyde during the synthesis of a melamine/formaldehyde condensate and thereby is taken into the 
terminal of the melamine/formaldehyde condensate and that the resulting silicon-modified 
melamine/formaldehyde condensate causes, during its foaming, a cross linking reaction as shown by the 
above formula (1), to form a foam of improved compression stress. 

When the silicon modified melamine/formaldehyde condensate is used, the amount of the silane 
coupling agent used is preferably 03-15 parts by weight per 100 parts by weight of the silicon modified 
melamine/formaidehyde condensate. In this case, the other components and the process for production of a 
melamine resin foam are the same as in the case of using the silicon unmodified melamine/formaldehyde 
condensate mentioned above. 

The melamine resin foam obtained using the silicon modified melamine/formaldehyde condensate, 
typically had about the same density, change in thermal conductivity between 10-56 'C and compression 
strain as those of the melamine resin foam of the present invention obtained using the silicon unmodified 
melamine/formaldehyde condensate, and had a compression stress by JIS K 7220 improved by 50-200% 
over conventional melamine resin foams. The melamine resin foam was also examined for flame retardancy 
by oxygen index, which was nearly the same as those of conventional fragile melamine foams. 

The present invention is hereinafter described specifically by way of Examples and Comparative 
Examples. 

In the following Examples and Comparative Examples, the melamine/formaldehyde condensate used 
was produced by mixing melamine and formaldehyde at a molar ratio of 1:3 with an adjustment made so as 
to give solid portion of 80%. adding 2 N of sodium hydroxide as a catalyst, then conducting a reaction at 
1 20 "C for 50 minutes, and making a final adjustment so as to give a resin content of 76% and a viscosity 
of 12,000 cP; and the silicon modified melamine/formaldehyde condensate used was produced by mixing 
melamine and formaldehyde at a molar ratio of 1 :3 with an adjustment made so as to give a resin content of 
80%, adding 2 N of sodium hydroxide as a catalyst, then conducting a reaction at 120 *C for 50 minutes. 10 
minutes thereafter adding a silane coupling agent by drops, and 30 minutes thereafter completing the whole 
reaction. The flame retardancy of each foam was measured by oxygen index by JIS K 7201 . 
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Example 1 



Melamlne/formaldehydecondensate (76%) 


100 parts by weight 


Sodium dodecylbenzenesulfonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


CR 200 


7.6 parts by weight 



Ammonium chloride, sodium dodecyl benzenes ulfon ate, pentane and formic acid were added to a 
melamine/formaldehyde condensate in the above proportions. Thereto was added CR 200, and the mixture 
was stirred for about 20 seconds. 55 g out of the resulting resin composition was placed in a mold of 
20x20x2.5 cm and was foamed in an oven of 100»C. In this case, the mold was heated to 100*C 
beforehand. The resulting foam had the following properties. 



Density 

Compression stress 
Compression strain 
Oxygen index 


41 kg/m 3 
0.22 kgf/cm 2 
2.7% 
30% 


Thermal conductivity 


2.63x1 0- 2 kcal/mh * C (1 0 • C) 
2.68x10- 2 kcal/mh • C (25 ■ C) 
2.90x1 0~ 2 kcal/mh • C (55 • C) 



Example 2 



Melamine/formaldehyde condensate (76%) 


100 parts by weight 


Sodium dodecylbenzenesulfonate (30%) 


6.3 parts by weight 


Pentane 


1 1 .4 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


CR200 


7.6 parts by weight 



Ammonium chloride, sodium dodecylbenzenesulfonate, pentane and formic acid were added to a 
melamine/formaldehyde condensate in the above proportions. Thereto was added CR 200, and the mixture 
was stirred for about 20 seconds. 45 g out of the resulting resin composition was placed in a mold of 
20x20x2.5 cm and was foamed in an oven of 100*C. In this case, the mold was heated to 100*C 
beforehand. The resulting foam had the following properties- 



Density 

Compression stress 
Compression strain 
Oxygen index 


26.8 kg/m s 
0-23 kgf/cm 2 
2.7% 
30% 


Thermal conductivity 


2.60x1 0^ z kcal/mh • C (1 0 • C) 
2.73x1 0 -2 kcal/mh ' C (25 ■ C) 
2.88x1 0-2 kcal/mh * C (55 • C) 
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Example 3 



Meiamine/formaldehyde condensate (76%) 


100 parts by weight 


Sodium dodecylbenzenesuHonate (30%) 


6.3 parts by weight 


Pentane 


15.2 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


CR200 


7.6 parts by weight 



Ammonium chloride, sodium dodecylbenzenesuffonate, pentane and formic acid were added to a 
meiamine/formaldehyde condensate in the above proportions. Thereto was added CR 200, and the mixture 
was stirred for about 20 seconds. 45 g out of the resulting resin composition was placed in a mold of 
20x20x2.5 cm and was foamed in an oven of 100* C. In this case, the mold was heated to 100*0 
beforehand. The resulting foam had the following properties. 



Density 

Compression stress 
Compression strain 
Oxygen index 


26.8 kg/m* 
0.16kgf/cm 2 
2.8% 
30% 


Thermal conductivity 


2.64x10- 2 kcal/mh • C (10*C) 
2.71 x1 0~ 2 kcal/mh ■ C (25 • C) 
2.90x1 0- 2 kcal/mh • C (55 • C) 



Example 4 



Melamine/formaJdehyde condensate (76%) 


100 parts by weight 


Sodium dodecyibenzenesurfonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


Sumidur E211 


7.6 parts by weight 



Ammonium chloride, sodium dodecylbenzenesulfonate, pentane and formic acid were added to a 
meiamine/formaldehyde condensate in the above proportions. Thereto was added Sumidur E21 1 , and the 
mixture was stirred for about 20 seconds. 40 g out of the resulting resin composition was placed in a mold 
of 20x20x2.5 cm and was foamed in an oven of 100*C. In this case, the moid was heated to 100 - C 
beforehand. The resulting foam had the following properties. 



Density 

Compression stress 
Compression strain 
Oxygen index 


31.0 kg/m 3 
0.24 kgf/cm 2 
4.0% 
30% 


Thermal conductivity 


2.70x1 0~ z kcal/mh * C (1 0 * C) 
2.87x1 0" 2 kcal/mh • C (25 • C) 
3.00x10-2 kcal/mh * C (55 • C) 
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Example 5 



Melamine/formaldehyde condensate (76%) 


1 00 parts by weight 


Sodium dodecylbenzenesulfonate (30%) 


6.3 parts by weight 


Pentane 


11.4 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


Sumldur E211 


7.8 parts by weight 



Ammonium chloride, sodium dodecylbenzenesulfonate, pentane and formic acid were added to a 
melamine/f ormaldehyde condensate in the above proportions. Thereto was added Sumidur E21 1 , and the 
mixture was stirred tor about 20 seconds. 50 g out of the resulting resin composition was placed in a mold 
of 20x20x2.5 cm and was foamed in an oven of 1O0*C. In this case, the mold was healed to 100-C 
beforehand. The resulting foam had the following properties. 



Density 

Compression stress 
Compression strain 
Oxygen index 


41.0 kg/m 3 
0.33 kgf/cm 2 
4-2% 
30% 


Thermal conductivity 


2.60x10- 2 kcal/mh 'C (10 - C) 
2.75x10- 2 kcal/mh * C (25 • C) 
2.92x10-2 kcal/mh * C (55 • C) 



Comparative Example 1 



Melamine/fonmaJdehyde condensate (76%) 


100 parts by weight 


Sodium dodecylbenzenesutfonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 



Ammonium chloride, sodium dodecylbenzenesulfonate, pentane and formic acid were added to a 
melamlne/formaldehyde condensate in the above proportions. 45 g out of the resulting resin composition 
was placed in a mold ol 20x20x2.5 cm and was foamed in an oven of 100*C. In this case, the mold was 
heated to 100*C beforehand. The resulting foam had the following properties. Incidentally, the thermal 
conductivity at 10 *C could not be measured because the foam had cracks and caused breakage. 



Density 

Compression stress 
Compression strain 
Oxygen index 


29.1 kg/m 3 
0.34 kgf/cm 2 
1.9% 
31% 


Thermal conductivity 


2.63X10-" 2 kcal/mh • C (25 * C) 
2.95X10- 2 kcal/mh • C (55 • C) 



Comparative Example 2 
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Melamine/formaldehyde condensate (78%) 


100 parts by weight 


Sodium dodecylbenzenesuifonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 



Ammonium chloride, sodium dodecylbenzenesuKonate, pentane and formic acid were added to a 
melamine/formaldehyde condensate in the above proportions. 55 g out of the resulting resin composition 
was placed in a mold of 20x20x2.5 cm and was foamed in an oven of 100 *C. tn this case, the mold was 
heated to 100*C beforehand. The resulting foam had the following properties. Incidentally, the thermal 
conductivity at 10* C could not be measured because the foam had cracks and caused breakage. 



Density 


43.0 kg/m* 


Compression stress 


0.32 kgf/cm 2 


Compression strain 


1.9% 


Oxygen index 


31% 


Thermal conductivity 


2.72x1 0~ 2 kcal/mh • C (25 • C) 




2.90x1 0" 2 kcal/mh • C (55 • C) 



Example 6 



Silicon modified melamine/formaldehyde condensate (76%) 


100 parts by weight 


(KBM 603 


3.8 parts by weight) 


Sodium dodecylbenzenesurfonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


CR200 


7.6 parts by weight i 



Ammonium chloride, sodium dodecylbenzenesulfbnate, pentane and formic acid were added to a silicon 
modified melamine/formaldehyde condensate In the above proportions. Thereto was added GR 200, and the 
mixture was stirred for about 20 seconds. 55 g out of the resulting resin composition was placed in a mold 
of 20x20x2.5 cm and was foamed in an oven of 100 # C. In this case, the mold was heated to 100*C 
beforehand. The resulting foam had the following properties. 



Density 

Compression stress 
Compression strain 
Oxygen index 


45kg/m 3 
1.1 kgf/cm 2 
2.7% 
30% 


Thermal conductivity 


2_68x10" 2 kcal/mh -C (10*C) 
2.76x1 Or 2 kcal/mh • C (25 * C) 
231X1CT 2 kcal/mh *C (55 -Q 
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Example 7 



Silicon modified melamine/formaldehyde condensate (76%) 


100 parts by weight 


(KBM603 


3.8 parts by weight) 


Sodium dodecylbenzenesulfonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9 5 parts by weight 


Formic acid 


2.7 parts by weight 


CR 200 


7.6 parts by weight 



Ammonium chloride, sodium dodecylbenzenesutfbnate, pentane and formic acid were added to a silicon 
modified melamine/formaldehyde condensate in the above proportions. Thereto was added CR 200, and the 
mixture was stirred for about 20 seconds. 40 g out of the resulting resin composition was placed in a mold 
of 20x20x2.5 cm and was foamed in an oven of 100'C. In this case, the mold was healed to 100*C 
beforehand. The resulting foam had the following properties. 



Density 

Compression stress 
Compression strain 
Oxygen index 


28.5 kg/m 3 
0.41 kgf/cm 2 
2.9% 
30% 


Thermal conductivity 


2.55x10- 2 kcal/mh «C (10 'C) 
2.75x10- 2 kcal/mh • C (25 • C) 
2.85x1 0-2 kcal/mh ■ C (55 * C) 



Example 8 



Silicon modified melamine/formaldehyde condensate (76%) 


100 parts by weight 


(KBM 603 


3.8 parts by weight) 


Sodium dodecylbenzenesulfonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


CR200 


7.6 parts by weight 



Ammonium chloride, sodium dodecylbenzenesulfonate, pentane and formic acid were added to a silicon 
modified melamine/formaldehyde condensate in the above proportions. Thereto was added CR 200. and the 
mixture was stirred for about 20 seconds. 50 g out of the resulting resin composition was placed In a mold 
of 20x20x2.5 cm and was foamed in an oven of 100*C. In this case, the moid was heated to 10Q*C 
beforehand. The resulting foam had the following properties. 



Density 

Compression stress 
Compression strain 
Oxygen index 


40.7 kg/rn 3 
0.36 kgf/cm 2 
2.8% 
30% 


Thermal conductivity 


2.45x1 0- 2 kcal/mh • C (1 0 • C) 
2.70x1 0~2 kcal/mh * C (25 * C) 
2.83x1 0- 2 kcal/mh * C (55 * C) 
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Melamine/formaldehyde condensate (76%) 


100 parts by weight 


Sodium dodecylbenzenesutfbnate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


CR 200 


7.6 parts by weight 


KBM 603 


2.8 parts by weight 



Ammonium chloride, sodium dodecylbenzenesulfonate, pentane and formic acid were added to a 
melamine/formaldehyde condensate in the above proportions. Thereto was added CR 200, followed by 
75 stirring for about 20 seconds. Thereto was added KBM 603. 45 g out of the resulting resin composition was 
placed in a mold of 20x20x2.5 cm. arid foaming was tried in an oven of 100* C. (In this case, the mold was 
heated to 100* C beforehand.) However, the resin composition caused no foaming. 

Comparative Example 4 

20 



Melamine/formaldehyde condensate (76%) 


100 parts by weight 


Sodium dodecylbenzenesulfonate (30%) 


6.3 parts by weight 


Pentane 


7.6 parts by weight 


Ammonium chloride 


9.5 parts by weight 


Formic acid 


2.7 parts by weight 


CR200 


7.6 parts by weight 


KBM 403 


2.8 parts by weight 



30 

Ammonium chloride, sodium dodecylbenzenesulfonate, pentane and formic acid were added to a 
melamine/formaldehyde condensate in the above proportions. Thereto was added CR 200, followed by 
stirring for about 20 seconds. Thereto was added KBM 403. 45 g out of the resulting resin composition was 
placed in a mold of 20x20x2.5cm, and foaming was tried in an oven of 100*C. (In this case, the mold was 

35 healed to 100* C beforehand.) However, the resin composition caused no foaming. 

The melamine resin foam of the present invention is obtained by foaming and curing a mixture of a 
melamine/formaldehyde condensate, a small amount of an isocyanate and a blowing agent, and is improved 
in the fragility inherently possessed by melamine resin foams and, as compared with conventional 
melamine resin foams, gives very small reductions in flame retardancy and thermal conductivity. The 

40 melamine resin foam of the present invention obtained by using a silicon modified melamine/formaldehyde 
condensate in place of a melamine/formaldehyde condensate, has an improved compression stress with 
other properties remaining about the same as those of the present foam obtained by using a 
melamine/formaldehyde condensate. 

45 Claims 

1. A melamine resin foam obtained by foaming a resin composition comprising a melamine/formaldehyde 
condensate, a blowing agent and an isocyanate. 

so 2. A melamine resin foam according to Claim 1, wherein the melamine/formaldehyde condensate is 
obtained by synthesis using a silane coupling agent. 

3. A melamine resin foam according to Claim 2, wherein the content of the silane coupling agent is 0.5-15 
parts by weight per 100 parts by weight of the melamine/formaldehyde condensate. 

55 

4. A melamine resin foam according to Claim 1 , wherein the blowing agent is pentane. 
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5. A melamine resin foam according to Claim 1, wherein the content of the isocyanate is 0.5-20 parts by 
weight per 100 parts by weight of the melamine/fbrmaldehyde condensate. 

6. A melamine resin foam according to Claim 1 or 5, wherein the isocyanate has NCO equivalents of 125- 
500. 

7. A process for producing a melamine resin foam, which comprises foaming a resin composition 
comprising a melamine/formaldehyde condensate, a blowing agent and an isocyanate. 

& A process according to Claim 7, wherein the melamine/formaldehyde condensate is obtained by 
synthesis using a silane coupling agent. 

9. A process according to Claim 8, wherein the content of the silane coupling agent is 0.5-15 parts by 
weight per 100 parts by weight of the melamine/formaldehyde condensate. 

10. A process according to Claim 7, wherein the blowing agent is pentane. 

11. A process according to Claim 7, wherein the content of the isocyanate is 0.5-20 parts by weight per 
100 parts by weight of the melamine/formaldehyde condensate. 

12. A melamine/formaldehyde condensate obtained by reacting melamine and formaldehyde in the pres- 
ence of a silane coupling agent. 

1a A melamine/formaldehyde condensate according to Claim 12. wherein the content of the silane 
coupling agent is 0.5-15 parts by weight per 100 parts by weight of the melamine/formaldehyde 
condensate. 
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